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;ftfc«»S#lc«jSS*ifcS i N x KM£:Se> S i 0 2 MJilc*fLT, ^7Xvx 
^ ^ > yyim x ^ ^ y >7l5mz& ^r, 

tifc^«L^i^ic^^$rt^ s i N x ii^ge) s i o 2 mm\zft it, ^7Xvx 

y^^&Sfeife^xy^y^ffiJcasv^ : 

s i o^mm^^v^y^^m^m^mi ozcmt. ; 

fafBS i N x Dt*^»ffi-r*l&«Jc, Wffi&«#*fcUT^fc< fc*C 4 F g i: 

[ff*^3] ^«fcffi3^rtJCffia;tf;*S:*AU fufB^JI^[*ItC@gS£ 
ixfeftfflSftlC^Stife S i N x RIS:a^ S i 0 2 R*lC*f IT, ^7^vi 

S i 0 2 IR«lCXy^>y#t3I £86^*1 <Z)XS^ ; 

fufiBS i NxRW^WSP^Bffl-rsKrftlc, tMB«3#xi:bT^fc<i:*>C 4 
F 8 fcCH 2 F 2 Sr$tfiB^^^^fl!iye^T, fir IE S i O 2 R« IC x y ^ > ^#.3 

fcfcC 4 F 8 fcCOfe*trffi^#;*ieWye*.T, ttfffiS i OgM/Ilcxy^ 
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[»#£4] ttIB'J>ft < £ &C 4 F 8 i:CH 2 F 2 «:-g?tfiR-&:ff*©fflrfBC 4 
F g i:«rlBCH 2 F 2 CD»*Jt (CH 2 F/C 4 F 8 ) l±, £KfttC0. 4-1. 0 

[fM5] |trfB'>^< i:t;C 4 F 8 i:CH 2 F 2 5:-^ti > ^^**x©±fitlc*f 
-TStai2C 4 F 8 0D^J£li, HJtWCO. 4 (mTorr)~0. 8 (mT o r r 

5 X 1 O 10 (^>U/cm 3 ) ~1. 2 X 1 0 11 (^*>®I/cm 3 ) fC|g££ 
tV-£.ri:5:#^i:-r-5, If 1 . 2, 3, 4 30i 5 <D\^fr-fr\ZUM<D3L V ?- 

, ft#^l, 2, 3, 4, 53tl±6©^-rtl^lC|2«c»ni-yf->^**'S 0 

[»#3S8] |frfB^^< i:%C 4 F 8 i:CH 2 F 2 5:-g-tf<M-^**XiCl±, £ £ 
Ki*$Stt#*#»inSft*;ifc£4$«i: , *"5. 2, 3, 4, 5, 6X 

[»##9] |friB^a<fcfcc 4 F 8 i:coS:#t?a^^^K:tt, ts^K^f- 

iStt#X##;W£ftSrfc&4S**i:'*"*. tt*S2, 3, 4, 5, 6, 7X14 8 
[0 0 0 1] 
[ 0 0 O 2 ] 

2 11-30 
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T% *i6, hCD^EtcS iN x KJf ftif(D«*KM (T«) «:J&f*U n 

^ h^-;i/^^^rtc^f- h^x^/^^ysti-Sr S:B&ihL/T, #^f- hlH 

[0 0 0 3] 

h SrS-i S i 0 2 BI (Ifififfi) Jficn:y# # h S i 

So ±fE*-3K>KtCi:oT««S*ifcS i N x KJilc f 3Ly*2/# 

4*yT*&&yym?i?*frifi&mi>m<te&fc8>, s i N x «jf ic2frf&s i 

[0 0 0 4] 
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-;i/COj£gPlC*£«bfc#-#^ < 
[0 0 0 5] 

g^=i>#^ -?-<Z)««±, * h *-;i/CDi£gPK: y »^ 

[0 0 0 6] 

JC*S«-r«>*-3K>S:»3BbT, ¥*ttS«lcift*Ifcx y ^> yfilSIti* 
b^b&#&, ^^^^i!i»^x^^>^^S$:^^^««tcif6t-i:, 
h SrH^iieSR*^^- S i N x Bt«fcx^>^ 

[0 0 0 7] 

&v^s**7?b^x^^•>^^^la^:fi l x.*v^fc^?), isr*^ hj£a>n>#^ h 

[0 0 0 8] 
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W»ICA-3K>K («SR) SMUT S i N x RIt:»t«S i O 2 RJ|0IK 
[0 0 0 9] 

[0010] 
[^S$:»^t-^fc^C0#|g] 

[0011] 

u^7c^), ^a^Ftctt, c 4 F 8 ^&^D€>7^*^^*;i/<z)^*b-r, ch 2 f 2 

[0012] 
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A 

- bfciffjtLfe* £n:v#? h*-;i/©{ga5£x^>?*-f i:;B«-p**fea> 

[0013] 

ifc, CH 2 F 2 tt, iSiRS^S:^"^* fcft, COtM 

■t* <t) was % * - kt? sat & r k # n g * » . SMSP # hi -y ^ > y $ ti 
, i Rut tss. v*fc*>*#-#>y ^&#b 

[0 0 14] 

#8EfCfcv*T, &m.ii*t LT'M< fc=bC 4 F 8 fcCOS:*tra-&^fXS:«Mb 
T, S i 0 2 MtflCicy^>y»3Ifc!6-rjSl fflXSi:, S i NjII^IffitS 

T, S i 0 2 fltJi»ca:y^>y«i3lS:i6-t®20Xai:S:-&tf31i:S:^«f*-S 
[0 0 15] 

6 mn#¥ 11-30 
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> ymVt&tf-'f > Clefts ~ t tf&i^. 
[0 0 16] 

ifc, S i N x RM*«Ilffif StSflfcfC, ffll^?:^<i:*C 4 F 8 i:CH 2 F 
[0 0 17] 

i N x ii$:ge) s i o 2 mmicMLx J -f^x^^y^y^mm^m't^y^-y 

IT, S i 0 2 RSlCX^^>^«l31«:j6f «l<Z)XSt f S i N x R«0!)IS^ 
m&~?&mmz, fil^tlT*&< fc%C 4 F g fcCH 2 F 2 «:-&t?ffl-&:*fyUC 
«J*JS;iT, S i 0 2 KMtcx-;5 1 >y«iaS:J6"rSl2(Z)Xgi:, S i N^I^ 

tfS^^i:«yfAt, S i 0 2 IItCX7f>^15:fttS3(Dlg^ $: 

Sr^afc"T*xy^>if*ss^a«ati-5o 
[0 0 18] 
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t C 4 F g t C H 2 F 2 S:^^ffl^^/XtC«y#x.ti«, _h*£LfcS#« 1 &tfff^ 
[0 0 19] 

[0 0 2 0] 

^J&< t*C 4 F 8 tCH 2 F 2 S:$t?S^^©C 4 F 8 i:CH 2 F 2 ©St 

it (ch 2 f 2 /c 4 f 8 ) m?Li£m^m4 iznmommcD&oiz, mwmizo 

. 4JM±tl. 0 STICKS Lfcy, *fc^ft< i:*C 4 F g i:CH 2 F 2 S:#fcJE 
£;#;*<Z>£ffilc*f-t<5 C 4 F g (Z)4) t Ei:, Mxtfff#9 5 tciB^^^^co J: d iz, 
HRWtCO. 4 (mTorr) H±7?0. 8 ( m T o r r ) J^T ICfa^f tUi, 
S i N x MSic*f-r^> S i 0 2 1I©1M?:$ e>lcftJt3i£&:i£#T?£& 0 
[0 0 2 1 ] 

l?5<Z>«fc-5lC, HRWlC 1. 5X10 10 Wt>I/cm 3 )H±Tl. 2X10 1 

1 (-r^>^/cm 3 ) #TK«jeLfcy, *fc*#yi#s:, m^nm^m^ izm 

#0>««®0>SgS:|gRe5jJC 2 0TCJ£A_t-e, s i o 2 ll^^;^->^i 

jcfBW^jfiwtrasiJc, s i n x m/bic*h-5s i o 2 mm(DmiRi:t^^^izm± 
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[0 0 2 2] 

^&<i:*C 4 F 8 i:CH 2 F 2 S:^tfffl^^lc > W*tf»#« 8 lcffl« 

[0 0 2 3] 

[0 0 2 4] 
(1) n:y^>y»fl|CD«^ 

^>^*i o 0[covATSi^i-^ 0 

«m o 6#HB«3*iTv*£o -f«s««i o 6<D±fiH5ictt, IMSiSios 
icS8sattfci»«5 1 ^^^ i i otfgBtt&nrfcy, rcD^m^-v^^ no® 

7^-*7'j>yi i 2^@2«£;nT^£ 0 Tsssffi i o 6comm^&, 

mmfai 0 7 &/TLT#|S:(7)RS?L 1 1 4 a fc#mffiCD A y 1 1 4 

TSP«ffil 0 6{Ctt, S§-&f§ 1 1 8 5:^lT-/7XvMfflilM?St*5:ffi*t 
[0 0 2 5] 

^f^RtffiJLl 2 2a £«x.fc_hSStt« l 2 2 ^KfiStiT 35 *J , H^CDMT^i, 
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±mnm 1 2 2 a, ©s^si 0 2©— assnsuTi^. st, ^ttai 2 

1 ~»3#H£1f 1 2 6, 1 2 8, 1 3 0 #gjR$;ftT ^5. 1 4> 
Sf BHIBA;i/^i 3 2 i:SE*iBSA;i/^i 3 4 S/M,T, C 4 F g £ 

Mtl>#XftMl 3 6^gi$tlt^|) 0 »2Mf 12 8CIJ, ffi 

3 8 Sr«L*iHSA;i/>ri 4 0 £/rbT, #Sli6<z>j£ffilc*^5 C H 2 
F^ftf&f ^^MS 1 4 2 tfgl^nt S£lC, S3Mf 130 

ICii, ISfflA;^l 4 4 ^fLill/^^ 1 4 6 ?:^IT, ArSMtS^X 

[0 0 2 6] 

<D»JE#HiRlc*6l*t-£r h**T£§ B ffiS^i o 4 (Deplete, #L3S^ 

SI 0 2(Z)^asM^^He> J:-MC^S1 5 2^iH«$tlTfey, r©i5 1 5 2 
(CioT_hg[5«^l 2 2 ^TgPS^l 0 6 £ (DJBHD 7 s ? X v«H«lc 

[0 0 2 7] 
(2) ^:n/\C7)#|^ 

^xM5:®St6Si (^'Jn» S*2 0 0_ttClj:, >f-h 2 0 2^M 
£*lT£*J, Z.<D>f- h202£^e>J:e> fC UTffillf 2 0 4 ^Stit^ 
So £7c, I©«ilf2 0 4 C&^ffi&SR-rS J:e>lC, SiN x ll2 0 6tf 
jf£/£3*lT^£o "®SiN x Il2 0 6lj:, Mt^>3>^^htN-;i/2 1 0 
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a«-&SSJC=i>#^ h^-;i/2 1 0 S:^-rs!asgS:«fcbT^* B Si 
N x Kf2 0 6±t:(j:, $fii«I5:Mt^^'Jn>MftI, WAttS i 0 2 K 
2 0 8*^j£$*iTV^ e fcfc, _LIB*ft*IRJf 2 0 4&ZfS i 0^2 0 8 tt, 
BPSG WD^^J^Oi/iJ^r-h^X) ^, PSG (U>(Z)2/U^r- h if 
5*) ^, TEOS h^x h^is^-jl hv7» Th-OX (^--v;i/ 
***>fK) ^, SOG (Xb e 7|->^^x) fci?**&«jSbT=b<fc^ B S 
i 0 2 H2 0 8±lCtt, 3>^n^-jl/2 10 <0VX#A#->S:fl| 
7^M/^7M2l 2*^j£;*jfiT^5 0 

[0 0 2 8] 
(3) =r># ^ h^-;i/0D^^x^ 

&fc, HWa25:#IL^tf^ ) _hSELfc^7a:7\Wa)^- h 2 0 2 HJCn 

h^-;^2 i o zmfc-t zjimiz-D^^xmrn-? Z> * 

£*f, TSPm^l 0 6CDi£gffiCD*SS£, ^g), ^®«fJC2 0 (°C) «±T, 

^S«T, »*L<tt2 0 (t) - 60 (°C) , MAtf 4 0 CO izmmht^ 
, *O*fiffiJ:lc±&b;k?x^WS:««-t-& 0 
[0 0 2 9] 

CH 2 F 2 tAr<Z)a^S:»At5o ^CD|^, -fti C 4 F g i: C H 2 F 2 h A r 
**i^*iCM/St"&^*WfiA;i/;7l 3 4 , 1 4 0, 1 4 6T:lit 
£ 0 Sfc, *HJfi<7)?gjBT*tt, C 4 F g (DgftS^, HHWtCS (seem) —15 
(seem) tC|g^ b, b < 6 (seem)— -8 (seem) tCgg^f -5 

o £ fblC, C H 2 F 2 0^Mii, ^gjR&SJc 2 (seem)— 10 (seem) 
U b< l±3 (seem) - 5 (seem) tCtg^£ 0 $ ^izt fc, A r 

£>5ft4te, ^SCifttC 400 (seem)— 600 (seem) tCKS b, ftt b 
<l±5 0 0 (seem) [Cl££i-£ c ££U ±iS*-#! ! g#;* <B«£*tt, C 4 F g 
^CH 2 F 2 Ogf L *i:t (CH 2 F 2 /C 4 F g ) |g«fftfC0. 4 — 1. 0, %f£L 

<tto. 5-i. o, se>ic#*b<teo. 55~o. 7sc&£ j;e>tc3i;i;ii^ 

1 1 ffiSE#^P 1 1-303 
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[0 0 3 0] 

^^^e> 0 r©BR, fifiI10 4rtOBE*?i*tt, Hlt#JlC3 0 (mTorr 
) — 7 0 (mTo r r) lCfg5£ U ^L<li35 (mTorr)— 55 (mT 

orr) itzm&'t&o t^tdL, mm^i o 4\H<Dj±jjwm^iz, c 4 f 8 ^ch 2 

F 2 kAr<D±&lzM t tZ>C A F 8 <D&mi$, 0. 4 (mTorr) —0. 8 (m 
Torr) [C&£ £ t> IZMSimi&'t Z> 0 
[0 0 3 1 ] 

#CV*TS 851 5 2S:llie$tT®lil 0 4 f*l<£> ^ Xv««lCErtE«||L Sr 

^i o 4 ^{c^^xvs:®^^^. 3 ©is, ±m^mmmtiit 7 «io4ft 
jcajBan&^^xvcoftis^, mtttici. 5x1 o 10 (^7t>m/ cm 3 ) 
~i. 2X10 11 (-r^>^/cm 3 ) tcftsA^icwfi-rso -r&fc^, *m 

j6<£>J£j»T?ti:, TfflSSffil 0 6 IZM IT, fflitfMWl3. 5 6 (MHz) 
T, 1 4 0 0 (W) —2 0 0 0 (W) , »^b<«l 5 0 0 (W) OD^M 

mmmi 0 4\^izmx^nr^mm(Dmmiz^^^mmis^^m 

[0 0 3 2] 

iZCO Z&tULftKT*), C 4 F 8 i:CH 2 F 2 (C <k y *-3K> U y^&#B^£f£ 
N X II2 0 6^, SiO 2 H2 0 8^ 7^- M/^X hl2 1 2(Dgffiii:A 

1 2 11-3039346 
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[0 0 3 3] 

SiN x lg2 0 6(Z)M ftlZ S i N X II2 0 6 <Z>W§P 2 0 7 

S2 0 6<Z)W£[$2 0 7©a*S:|»±t5ri:*^S-&. SiN x I« 
2 0 6 i:Si 0 2 lf 2 0 8 fcO»#?Jt^ia±b, S i N X H2 0 6T*ffi»3*l 
TV*5«5»lRJi2 0 4 ^>f- h 2 0 2*«««U&^0t*, ^- h 2 0 2(Z)«i^ 

[0 0 3 4] 

A^/S:»aat53i:m5o h 2 o 2Hic«/aa*T,s 

I7X^^ bi£<Day$? h3ft-;i/2 l otSott, -?-£>r3>#^h3ft-;i/2 
l 0<^jggNc^^|g^^^;i,^ai|(cPJ^$i^^^^^T^^^^), gejggpicJf 

7 tug. i5^>ii:4<, &x *v ^ > ^ u - h -e±ffij£as S:x^f > if -r £ r t 

[0 0 3 5] 

ic, A-dOUyf&fH^s^yffit-t^gsi:^!:, _tiBCO SrSJnL 

^-;L/2 1 0(Dj£8lS^\cZ)*-3}f>©*iaS:BSiL"eS€>fcft, ^vj>3&^r— h 2 0 2 
BCIST^'O hifc0>n># ^ N/ft-;i/2 l 0 >5f- h 2 0 

1 3 ffiIE4$¥ 11-3039346 
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[0 0 3 6] 

<Z)HS6M&, ±m^i&<D&Mlzfrfrz>jiy?-ytfmW: l o o C 4 f 8 £CH 2 

4(7)ffi*#H^, Tgpmffil 0 etcTOtJl-^^^MS*^, TSPSS10 6CD 

S: ^31 b, ±fB^a:AWtc^atifc>f- h 2 0 

2mizny# z h^-;i/2 i o Sr^^ufeti©-efe-g>fe«b, ±i£bfc:n*/^>y 

[0 0 3 7] 
(A) CH 2 F 2 0>8K*^ft; 

I^Mc^S^te, l 0 4 f*fOj£*#HM^ 5 0 (mT o r r ) , JtgP 

nmi 2 2 £#131^1 0 4©fiIi©iSStf6 0 (°C) , TSPmffil 1 0CDSS 
tf4 0 (°C) Tfc£ 0 TSPmS 1 0 6 ICW:, SiS^13. 5 6 (MHz 

) 1M1 5 0 0 (W) (Dffiif^m*^TODb^ D £ £>tC, ^7;n/\W&, it 
S2 0 0 (mm) (Z)fcC0^ftMlfc o Sfc, 3 8 ( U *y Ml/) <Z)^=R<Z)#L31^ 1 
0 2 StfSlyf>^gfi 1 0 0TffilS;fTofc o 
[0 0 3 8] 

ttj ^ o . ) fc, S i N X R»2 0 6 tCffS S i 0 2 ffil 2 0 8 ©S«JtS* 

o * fc, Si N X H 2 0 6 JC*fr S S i 0 2 BM 2 0 8 CDSg#Ut (3t#, r s i 
0 2 /SiN x Ml;tj £V^„ ) fcfc, a2tC^"TJ:e)tC, S iO 2 H2 0 8 C 

1 4 ffitl^^P 1 1-303 
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2 o e^mt^Lr^M'tsO)^ ^7\^(D 



(S i 0 2 KJS<Z>x-/-^>y i/- h) / (S i N x 
[0 0 3 9] 
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LO 
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to H 


cd 

1X5 


cd 

LT5 
CD 
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CD 
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CD 
CD 
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k e 
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CD 
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CD 
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LO 


CD 
CD 
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LO 
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[0 0 4 0] 

ffl JC^j&LTfS C H 2 F 2 (Z)?5KS$: 0 (seem)— -7 (seem) CD^fflW 
^IHfc ^xAWroS i 0 2 RI 2 0 8©x^f >^U - Mi, CH 2 F 
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2 0>«S*#*tj&nt- £tCo;ftT{g;T U 3 9 0 0 (t>^hn-Vd) -4 2 

5 0 (t>yxbn-vd) cDttHfc-eseftbfc. ffift^-ttte, ch 

2 F 2 0«*S:4 (sccm)«T(CSSlti:i^<, S -£* ICO 

*lT*i&— ilfcofc. S i N x ffi|JI2 0 6 IZft^fZ S i 0 2 mS2 0 8 ^Jg^ifctt 
, CH 2 F 2 tD^i£:4 (seem) ICfgS L 7c £ £ *vft* J: < , -tOC H 2 F 2 <D 
^*&J:ia^*^&*iltIXttffiT3i±StCo*iT®Tbfco t£oT, CH 2 F 2 <Z> 
«E*«:4 (seem) i9ft©«HWT?SEftS > * * h * - ;i/ 2 1 0 fo\Z 

mm-fz s i n x r*2 o 6 com^ 2 0 7^x 7 f >^$ti^ii:&<, 

^ S4n-;p2 i o ^atsrfctftSSc 
[0 0 4 l ] 

£6&C£7c, H5atfH6JC^"r<fcpJC f C H 2 F 2 0DgpL*S:4 (seem) {: 

%, S i N X KI2 o 6(DMSP2 o 7^i*;f>ys*i&ri;ai< l 

^ h3jx-;i/2 1 OOj£g|5{C*-df>^iil«b**ofco £7c, CH 2 F 2 ©SE*S: 

3 (seem) Xtt5 (seem) ICKjg L £: £ IC*, EI 4 5:15111 7 jC^f ± 

□ Z-tllZM IT, CH 2 F 2 C7)SP L 4§: 0 (seem) Xtt V (seem) tCfg^L 
7c ii^tt, RZfmsiZm-t^olZ, SiN x H2 0 6(7)IgP2 0 7^X7 

[0 0 4 2] 

yf L >* r «taS:J6 , *-»-&JCtt > C 4 F 8 ^ A r CDia^tf* \ZWM^T Z> C H 2 F 2 0D«J 
:i;S:3 (seem)— 5 (seem) OiHftTSgt^tf, ^7 m 7\ WO^ffiT 
Bt£M©3>J ^ h3jx-;i/2 1 0 Sr^-TS 3 iuft^g§ 8 fcfc'U _tf3#*§ 

Z1T% «ia^f^S:«fi8;^SC 4 F 8 i:CH 2 F 2 a)Si£*it (CH 2 F 2 /C 4 F g ) tC* 

1 7 ffiIE#^ 1 1-303 
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[0 0 4 3] 

H9 fe#flgL/3&^e>, C 4 F g i: CH 2 F 2 CDSfL*it (C H 2 F 2 /C 4 F g 

) i, s i N x mm2 o eizM-t^ s i o 2 mm2 o 8<DmiRitt(Dmmz^^^x 

mm~tZ>£, ±l2^L*it (CH 2 F 2 /C 4 F g ) #0. 4-1. 0 OD^CCjifHS^ 
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